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(57) Abstract: A water-repellent film (1) formed on a solid 
base material (2), characterized in that it comprises a molecule 
(A) having at least one siloxane bond (-Si-O-) at both terminals 
thereof and a hydrocarbon chain in the middle portion thereof 
and a molecule (B) having a fluorocarbon chain atone terminal 
and at least one siloxane bond (-Si-O-) at the other terminal, and 
the molecule (A) and the molecule (B) together form a polymer 
film; an ink-jet head and an ink-jet type recording device having 
the water-repellent film. The polymer film is covalently bound 
with the surface of the solid base material through a siloxane 
bonding (-Si-O-) and the surface is wholly covered by fluoro- 
carbon chains exhibiting high water repellency, which prevents 
the entry of an alkaline ion. Accordingly, the water-repellent 
film does not suffer fracture even when it is contacted with an 
ink having alkalinity for a long period of time. 
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tb\z\t. g»Wfc«, iitl) ~ (ft: 3) ^£>, ->7>*>^U>^ 

l»flC^lToi/2fl<i!)*^WBT?ft5. brt>b, Sffe 
ifi&teZ. Efttt, (ftl) ~ (ft 3) OKl:»>7>*yy'J> 

(A) tf<*>V>m*Girz>t%, ^jufcT* tK/#^(a) = 20~150<z> 
25 92te?i£&*<Z)iS$ttf#iS 93«Stm®K: 
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(HiS©^$l6) 
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\zmk*mm*$ts*s7>'%y7v yvm (a) t, -no-^wyy 

(b> t. mmmm, ?k, ^^nm^mm^m^vx^mvrc^2a- 
5 hm^m$&mu\zm^v, mmu^mmir^z\t\z^r), mm^yy 

j]vf)>>fM (A) t1foUi/7yt}v~7V (B) TI'JY-S 

X s Q3. s SiC 2 H 4 (CF 2 ) B C 2 H 4 SiR 3 . B X n {J\*7 )VU * is)Vm, Q, Rte;*^;K Sfc 
10 fcx^;H£, n«l~10©g8*$:, S£itel~3©g«o S=l, m=l 

3 Sic, 7yM*«ttI< (^^ii©mt)5se*S^^VO , 
<D ft %> Z. <D is y > 13 v 7 U y ?M \m \Z A° y * y iff % (D Tl^^l 
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*«S*^*2JiiOgl©»f»ttttJ(ll«iOJ«J:Dt>ttV^6-C**. 
10 Tcm, ft2 3-httftMIB*#fcfc#T*££*:J:0, 'M<tfeH 
fcTfb, tt*ftoili©JK«liifctt#»:c!)'>7y-^i6*«#«EUTVi 

1 2 Jig ©M<^*ftMV>. 

rjf»tt«s«'&UTfp«bfcft i 3- h«EswiB*ttica*ft«i^-r* 

+ M»fcRfl57K*«&^tf->5>*y^U>^«l (A) fc, 
#7 y <t4fc*«rte#®*«fcEfcttfril6£* ; rr § *> 5 y 7U > 
25 (B) ^r«»au 7jc, £«fctf»&ttJ££fi£LTfmu&ft3 
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7>a^u>^j (a) tmmis7>*)y7 ] ) >#n (b) t^'j? 

( Ti (OC 2 H 5 ) 4 ) , f^nfh^iKJ^D^i/F 
5 ( Ti(0C 2 H 4 CH 3 ) 4 ) , f ^ = 9 A? h 9^ V ^O**^ H 
( Ti (OCHCH 3 CH 3 ) 4 ) » f ^Hf f 7 / J^F F 
(Ti(0C 3 H 6 CH s ) 4 ) J/ij3>7;^t'>HtlTtt, 
T b 7 * h * -> 7 > (Si (0CH 3 ) 4 ) \ x h 7 X h * 5/ 9 > 
(Si(0C 2 H 5 ) 4 ) fc*, ^^T^n^Fft-HKfcEJfctt 

E<D8-V>t h >i^7 5»5:W§, IS 1 ©□- h$£*tffc:^fij 
Ltc'&\zmf&-rZ>t, (TiO x ; 0<x^2) tWtiki'V ny 

15 (SiO y ;0<y^2) Oi^l^iJ5K$tl5. ^©&, E ©JBfcgSJfi©^ 

tmn\z&2, m3<on-b%i*mifi-?z>z\t\z&Y)M7)v% utt 

20 ^->P^-9->3tS^K:«fcoT^2«BOlK*«||lHB©Kt©«S^*3l< 

^®©^^M^^tt7K^© / >^:^e^^»#^^©*Mt^*tt^<^ 
25 *JK&^bfcVi«^, i:©*-Jii©K*JWfflT?*SJ:t&*5gW# 
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Utt©ffiV>fll)WBj£T€rS. <fc0#*bV>fig«, 300 t C~500'CT&3o 

5 8) 

#?gBJi©8#i©il«M> H#a6tt±^®»7KI»«jg^T*o 

g**£100T3^±TiP$iT3I^<~>&l9> fiflfefg 1 3- h«K:*VsT 

la bb ~> u 3 y 7 )V 3 * -> h* 0 in £ a? ^ ;p & * t ?=■ * > 7 ;w 3 * ~> H © 

10!8#>£»30Jn?&£. 

15 h7lh + ~>F (Ti(0C 3 H s ) 4 ) > f ^^Tb^KJ^Dl^y 
> (Ti(0C 2 H 4 CH 3 ) 4 ) , f^3^Afb7^V^O#^>'F (Ti (OCHCH 3 
CH 3 ) 4 ) , f^")Af h7;;WJ^h^i/ F (Ti (0C s H 6 CHj) 4 ) , &£ 

(Si(0CH 3 ) 4 ) > f h7lf^^>7> (Si (0C 2 H s ) 4 ) UZtHh*. U%>, 
20 ^*>7;W3*5/Htt-«fcRfctt#K<, 4>*©zk t>TJPtK • JK 
7]cS£j&tjg€T3- 3- h^fc«^^>7 

5Sn>7"fe b >, 7-fe hitX^Mf© 3 h >Hi4>7 5 

Sg l ©3- h&£ai*{;:&*L&&l::&/&T££, m<b^^> 
25 (TiO x ;0<x£2) t»ft'>ij3> (SiO y ; 0<y^2) ©fl^JKtfJBjfc;* 
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71) > #M t h X tt, CF S (CF,) ,C,H 4 S i R,. B X. (Rtt * ^ ^ > * fc « X ^ ^ 

Vie 

10 ^^«HJfi©^^lom{cJ:b^T^:<, 7;W2HJ»«*>J8trtffi&ft2£l/ 
(tH2&©7M9) 

T^-fct ^ -r y x;i/?L 3 4 £*r-r<s / 3 3t, 

(mffivwmi o) 
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H 1 4 1 h^y H 1 4 1 j^fctttHUfc-f 

?fr*iffi$©ia»JS#l 4 2 fc*#Si3:T, !B&Jg#l 4 2 K:|B«*ff 5. 
fflfB-f >£v>xy h^\y Hi 4 1 tt, ita^XCfiflfc + t'J '7 
5>«ll 4 Sl^ltetlfc + t'Jy^l 4 4l:It$nt^T, tf'J^ 
10 4 4^tU*;S?il 4-3Cj&o.TtD[|in©fcjSi;T, 

^Xliailt^. SIC, -f >*5?xy hjMBfeSBl 4 0«, MB 
fS»J«»: 1 4 2£-f >9?x.y h A «/ H 1 4 1 ©B^fil i^S 
#fax) £B&SE#[Ri©iJ;£aE#fiYl£, ffi»Wfc&ft£tf*«*fl© 

(H»J 1 ) 

*#£5cix5ciu J¥^0. 2mm©* x> ^XIM (SUS304) 

20 ( 1 ) X*/-)l : 60ml 

( 2 ) 1,6- b* * ( h "J ^ t -> 5/ 'J * ) ^ + It > 
( (CH 3 0> 3 S i (CH 2 ) 6 S i (0CH 3 ) 3 ) :4ml 

( 3 ) {l-n-y )V*uar>7?))/) x?)i h U * h > 
(CF 3 (CF J ) 7 C 2 H 4 Si(0CH 3 ),) : 1ml 
25 (4) tK : 1ml 

(5) £tt (36volX) : 0.1ml 
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h©&#te800rpmT20#£Lfc o Stf^^It 1 ItHftflfcbfc 

m> 200*C*7?30#fcj£L&. fccfe, Xt?>3- M$£>8i^«, 

m 

(a)tttt^Jl (fi£*0!l*©l) 

n>>^> (CF 3 (CF 2 ) 7 C 2 H 4 S1C1 3 ) *lvolX»#bfcS*»tt*400mlf^«L 
10 T500mltf>tf-#K:Anfc. 500ml If-* 3 ffl&ffljftb; ^n^n 

£©ffi#«3®<Z)tf-#£je#k:&oTfTo£. C©*g&, S#K:«:7 

15 j^P7JWhu^Doe/7>0WiM$n^ E*±©i8fis 
(i) x^y-;noomi . 

20 (2) fh7Xb^'»7> (Si(0C,H 6 ) 4 ) :25ml 

( 3 ) ( 2- A - 7 )V * U * 9 ? )V ) lfJ^'J^ + '>y7> 
(CF 3 (CF 2 ) 7 C 2 H 4 Si(0CH 3 ) 3 ) :4ml 

(4) tK : 7ml 

(5) ^.m (36volX) : 0.4ml 

25 3000 rpm, 20#©&#T?7s bf >3— h bfco 

^©l£, S*f*300t:T30^«i^L/fc. 
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(1) jRTKttOttzKKWrsWWftttftftMSbfc. 

(2) »7;W*U«rtt : pH=8.0©a«*ttfc»*lt*a#bfc*tf&« 
5 fltU 80 < CT100I^KS5tfi-r?>, *©&, Sftfc^DfcbT, ttzKfc** 

m : 0.2Mft»?-HJ#A 
10 (3) ttJMttOffff 

TKTfflinfc** (jSlOOX) £4i7j<Jg|tC2xl0 6 dyE/ cm 2 (&j0.2kg-S 
/.cm 2 ) OfltffLo^T, lOOOftfcilofc. l£o fcm©i#7kjg|©iisfc7.k 

(*Jfi0J2) 

gtftCte, *#£5cnx5ciu m&0. 2mm©X7 t >P'X»M (SUS304) 

20 - bmzftmisit 

(1) x^/-;i/£2,2,2,-h u 7JVtax^y-JH^« (#«Jt 

=8:2) : 60ml 

(2) 1,6-fcf* (MJ>h*^5/iJ^X^) A°-7;i/^nA^1j-> 
25 ( (CH 3 0) 8 S i C 2 H 4 (CF 2 ) 9 C 2 H 4 S i (0CH 3 ) 3 ) :6ml 

(3) 7k : 1ml 
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(4) (36volX) : 0. 1ml 

(1) i^y-;i/t2 f 2,2,-hU7;^ni^;-^»tt (#9tJt 

=8:2) : 60ml 

5 1,6- tf X ( b L) ;* h * '> -> U )V ) 'N * * > 
( (CH 3 0) 3 S i (CH 2 ) 6 S i (0CH 3 ) 3 ) :4ml 

(2) (2-^-7J^at^f^) Ifi^'J^h*'>^7> 
(CF 3 (CF 2 ) 7 C 2 H 4 Si (0CH 3 ) 3 ) : 1ml 

(3) tK : 1ml 

10 (4) ttft (36vol*) : 0.1ml 

£1\ 111 ©:i-h^£3000 rpm, 20^O*#-C«Mt&*LfcSfe, 
^V^T, Sg2 D- b$£800rpm> 20#fttf Ufc.. *©«*#&2MrCl 
l$Kftj»£200tT?30#&/£Ufc. fcfc, 7>e>n- hPfCDSStte, ffl 

15 **is«n?fp«ufc»*inw#iis*ftaiK:w-r. cnt^o, 

£#£©**tt&ffl±*r*&®, ft**&&tt$Ji©7£tB 1 fcJt^TJK 
20 3 ) 

^^S^S300 < CT10^^^bfcm^^2 3- hM^M^Ufc, 

25 

(H«J4) 
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Sttfctt, *i*£5cmx5c]iK m&0.2mm<DXf->Uxmtt (SUS304) 

5 

(1) x*s-)Vt2,2,2,-hV7)V*ux.9 ;-)vm&»tii mmtt 

=8:2) :50ml 

(2) ^^Af h7'fyya#*'>F : 10ml 

(3) rh7lh^>">7> : 2ml 
10 (4) 7-fe^;P7-fe h> : 3ml 

(5) &HK (36voU) : 0.2ml 

(6) 7jc : 2ml 
I23-M 

(1) x^y-;i/i2,2,2,-h>j 7Wni^y-jn^i« (#«Jt 

15 =8:2) : 60ml 

(2) 1,6-HX (HJ* h^V^U^X^) /1-7il'tDA^> 
( (CH s 0) 3 S i C 2 H 4 (CF 2 ) 6 C 2 H 4 S i (0CH 3 ) 3 ) : 6ml 

(3) zR : 1ml 

(4) (36volX) : 0. 1ml 
20 % 3 3 - h Wl 

(i) i^;-j^2,2,2 ( -h'j7JWDi^;-M^ii (#«jt 

=8:2) : 60ml 

1,6- M 7. ( h 'J ^ h * *> v U ;i/ ) a * +h > 
( (CH 3 0) 3 Si (CH 2 ) 6 S i (0CH 3 ) 3 ) :4ml 
25 ( 2 ) ( 2- A* - 7 )V * U Or 2 ^ )V ) X ^ )V h U * h * *> v 7 > 
(CF 3 (CF,) 7 C 2 H 4 Si (0CH 3 ) 3 ) : 1ml 
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(3) zK : 1 ml 

(4) EM (36vol») : 0. 1ml 

ST, 111 3- h$j£3000 rpm, 20#©&#TX tf >3- h 
5 ofcJRIBT!, SI 2 3- h*l££3000r P nk 20#O^#T^MfC^ 

^^urmmnmm2QQvr^m^Ltzo *tr>3-bB#©gt 

O /to 

io ***f!iT?ff«ufc*7K*i»flii«s*ftaiK:w*r. zn\z&o, 
15 . (mmms) 

20 *«*«3J|iHT!£fc. 
(HJS^J6) 

£J&fl4fcra;|»te»#I!l£J8«bfc. &£U fg 3 3- h«01, 6-tf 
X*> ((CjHjOjSiCCHjJ^KOCjH,),) fcffl^fc. 
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*#$5cmx5cDh ff^O. 2imCDX7 : - > UX&tt (SUS304) 

5 c-m 

(1) x^y^;Pi2,2 t 2-hU7;P*Px^y-;vc!)fi4*tt (#attt 

T8:2) : 30ml 

( 2 ) 1, 4- fc* X (b'J^h^->'>'J;Hf Jl/) ^ > V > 
((CH 3 0) 3 SiC 2 H 4 C 6 H 4 C 2 H 4 Si(0CH 3 )3) : 2ml, E©ffe¥4&R£» 5^5 
10 >#y7 , U>£TO(A)fctf.K 

(3) il-n-7)V*U*99-)V) X^MJ* 
(CF 3 (CF 2 ) 7 C 2 H 4 Si(0CH 3 ) 3 ) : 0. 2mK £0fls3M&R&, 

C-2^ 

is (l) ;-)it2,2,2-bV7)l'*ujL? ;~-)U<Dm$®m (fcmtk 

T8:2) : 19.5ml 

(2) ' 16* : 30ml 

(3) Mm (36voU) : 0.5ml 

m (b) /*s5>%y7v>#M (a) tt»o.n?»o/t. £n&©s£« 

3000rpmT20#£ Lfc„ X tf M^OSUStt, fflS»24t;, 
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15 £fcm©*£3o#g«©©«attn»&. *#fcv*tttR*cBu t- 

(HWJ8) 

**«2i:Ri*ic»7K*tft»i«ufc. fcaru i23-Mit mm 

•£>tt^>-t?>3R££tr©T, HJS^tJ 2TfflV^fcl,6- ex ( MJ * h 
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100%) zm^tcM^, ^o^&vmmwizmntc rut>%, 

io tifefe^tit^T^So 
(MMM 9 ) 

wT. truck 0, fle*j5feT?fP«bfc»*«ll!:Jt^TBT;k*Utto» 

20 |nJ±T§. 

ioo») *©4*tt©*s#MFKsnfc. ?fct>%, 



36 



WO 02/081588 



PCT/JP02/03247 



mmmi o> 

*snit«TfP«bfc»*iitff#»***ifc5«"r. cnc*?), fit*- 

10 zKJ«tf*3fcfIT€rfc. 

Ttt+sfc#<a«#£Cfc. cintt, men- h«&^*bfct Cxt), 
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mi] 



mm. it^mr^mvitm^mowmmM 



J$ tK Wk <£> ® 

n 


*fc#*r*#WJ*ttA (deg) 


-in tffl 


rvU— 0 fT\ vTfe rfcr *T? 


4n Ttr Hi *-73 /T> 




1 A 1 


1 uu 


Q9 


T'C A/US P J « 


101 


100 


95 




101 


100 


98 




101 


101 


100 


mmms 


101 


101 


100 


mmme 


101 


100 


100 


mmm7 


101 


100 


100 


mmm& 


101 


100 


100 


nmm9 


101 


100 


100 


mmm i o 


101 


100 


101 




110 


15 


109 




104 




103 



(mmm 1 1 ) 



Stfrfcte, # $ 3 cmx 3 cm , W&100 n \&<D 7, f > V Xitf 
5 (SUS304) £fflV>fc. ^T^TM©fl^M£M£bT3-«£ 

(1) X*/-;i/£2,2,2,-h U 7j^DI^/-jHM (#«Jt 
=8:2) : 60ml 

(2) 1,6- t* x ( h u ;* h * > 9 s u ;i> ) ^ * it > 

10 ( (CH 3 0) 3 S i (CH 2 ) 6 S i (0CH 3 ) ,) :4ml 

(3) {l-n-7)V*u* 2 ?■)],) X^h'J^h + ">'>7> 
(CF 3 (CF I ) 7 C ! H 4 Si(OCH,) 3 ) : 1ml 

(4) 7k : 1ml 

(5) &B (36yo1*) : 0. 1ml 

hO^#»800rpmT20#tbfc. ^Ot, 1 P#liaS£&Ufc 
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20013 rsQfti&f&Lfco xvyn-bmommt, mm* 
yw^vYJXiv mr, ;X)VW.tm?) *ftf$L. z.n*%^T 

-f>^«pH=9.0, S®5g^35dyn/cm0Hfe'l' >^T»&5. f It 

10 

A. ®7k&<DWffi 
B. 

J X;H££-r > £ H^»bT70t:T5001i^g^, ifc D m 

( a) t mm \z y z <d& % m d -14 & mm l tc 0 
c. mm&&%& 

*££5mmx30miiK ff^lmmO^ U 7* yl rf A ? I/- F$;X^ 
ISlJfcftLTMKlIBttU &2 5mm<Dmtf;X)m\Z%fz2>£5\zV, 
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d. w*#&wm 

z\t7ymmm\zmm?zm4>?m$nt>nT^te^tf, -iyz\%% 
km*. J&fu-vngTb&ft-f yzte^izmik-ezrco ^t, 
-r y z <d & < # < m*m&nmx # t v> & d t £ nfc« 

15 (2) It JH(B) (DUMBS : iSi^-O^ KttlT Ufc^ Z. 

^ofcc z\n£Q, <>>7\zmsTmjKVk<D&z>y XAUwnmxtx 
^zzttfTjk-zntco 
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(HJM 12) 

S*tfctt, $ 3 cmx 3 cm, ff^lOO ju m© X x > 1/ Xllf 
(SUS304) KTtli W©fb^S$il^bTi 1 , i2 

10 1. 

(1) X* ;-)V£2,2,2,-h U 7JWDI^y-JHM (#«Jfc 
=8:2) : 60ml 

(2) 1,6-HX ( h U ^ h^'>'>U;i/X^;i/) /1-7;WdaW> 
( (CH 3 0) 3 S i C 2 H 4 (CF,) 6 C 2 H 4 S i (0CH 3 ) 3 ) : 6m 1 

15 (3)tK : 1ml 

(4)1£& (36vol5K) : 0. 1ml 
2 . & 2 3- hW. 

(l)I^;^i:U,2,-htJ7MOX^;-m*« (#StJfc 
=8:2) : 60ml 

20 (2)1,6- t? X ( h U ^ h * v- U ;W ) ^ * It > 
( (CH 3 0) 3 S i (CH 2 ) 6 S i (0CH 3 ) 3 ) : 4m 1 

(3) {l-K-y)V*u*#?)V) X?)lb h*~s*S7> 
(CF 3 (CF 2 ) 7 C 2 H 4 Si(0CH 3 ) 3 ) : 1ml 

(4) tK : 1ml 

25 (5)i£® <36volX) : 0. 1ml 
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©3- h«f*3000rpn, 2Q®<D&Vr-Vmtt\zmifiLtcW;. «V>T , £12 
200 < CT30#j&/&L£. *tr>3-M$©Si3&«, flgtt24'C, 

1 . (A) (DM : -J 0A< #< »**#*»T*TV>* C 
tl/c<, 

15 5iT£fco 

20 ^-rs^t^i?#s. 

(20600 1 3 ) 

£litf&g**£300^T10#«Lfc&{;:Sg2 3- h^^M^bfco * 
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2. m%k(B)<DWm : O^lC»bT»Att0**»*fll*J3lSST?*T 
(H5l0iJ 1 4 ) 

10 g#Klte> *#£3cmx3cm, »^ 1 0 0 iin5)7f 

(SUS304) fc/BVafc. ^T£^Tffi/&©te^t/lt£^n^n^ LTJg 

1. fU-M 

(1) I^;-;Pi2,2,2 1 -hU7MDX^7-;H^ (#»Jt 
15 =8:2) : 50ml 

(2) ^-^Axh^-f V7n#*->F : 10ml 

(3) X h?X Y^ri/l/yy : 2ml 

(4) 7tfJI/7-feb> : 3ml 

(5) &tt (36voX) : 0. 2ml 
20 (6) tK : 2ml 

2. H23-h$ 

(1) X^/-;i/t2,2,2,-h U 7MDI^y-JH^W (#f*Jfc . 
=8:2) :60ml 

(2) 1,8- if* ( h y * u ;ux^;w /^7^pa^> 

25 ( (CH 3 0) 3 S i C 2 H 4 (CF,) 6 C 2 H 4 S i (0CH s ) ,) :6ml 

(3) ?K : 1ml 
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(4) MM (36volX) : 0.1ml 

(i) x.?;-)vt2,2,2,-hvy)i*ax.#;-)\,m&mm (wm& 

=8:2) : 60ml 

5 (2) 1,6- M X ( h U / b * *s *s U )V ) ^ * -9- > 
((CH,0),Si(CH l ) l Si(0CH I ),) :4ml 

(3) (2-/i-7;w*D^-i7 5 L ;p) x^;vHJ* h+^->9> 

(CF 3 (CF 2 ) 7 C 2 H 4 Si(0CH 3 ) 3 ) : 1ml 

(4) ?K : 1 ml 

10 (5) ^ (36volX) : 0.1ml 

Sf, HI 1 3- b»&3000rpnu 20#©^#TX tf >3 - h bfe^, 

i^T, &3 3-h»£800rpiiK 20#m^Ufc o ^©^Slvf £^MT1 

15 mmtmmowTwfrmmLtco xtr>3-hi^©m^«, m 

20 2. ISJt(B)0M: >^ K#bTf Att(0*5»*l#3li-P*T 
25 tv>££ ta^snfc. 
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5 £&«u*M*«fc*rr*. 
1 5 ) 

io i. tt*(A)®ffff : -f ^^oA<#<»*j«*«*a-e*T^*j:t38« 

3. «Mt(C)0ff*i : W*l*lttO»«»7|cK^3ST#T^SC:t^ 
15 Sttfc. 
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